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Introduction

Goal: Corrected NLO for Underlying Event and Fragmentation
in order to get a fair comparison to data

c (Hadron Level - Pythia Tune A with MPT)
c (Parton Level - Pythia Tune A no MPI)

NLO x

About beam remnants in Pythia
» Composition defined by incoming (before ISR) parton
* P+ just compensate P; of incoming (before ISR) parton
» Can not be clearly isolated at hadron level (String Fragmentation)
- Easy to isolate at parton level
* Mother = porp

* Do not radiate or interact (Except for MPI: MPI products also
easy to identified at parton level - Mothers = O)



Beam-Beam remnants composition
(Pythia Tune A - min Py = 3 GeV/c - 100000 events)
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Beam-Beam remnants P+ spectrum
(Pythia Tune A - min P+ = 3 GeV/c - 100000 events)
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Removing the beam-beam remnants
to the parton level clusterisation

Why

Beam-beam remnants themselves have a small but non-null contribution
even in the central region (quark type remnants)

In our case, should be removed because not included in NLO
How
* Reminder

Clusterisation at parton level with Pythia require development
version of Calor package

- Edit Calor/src/SourceHEPGPythiaPartons.cc

In the loop storing the partons to be clusterised, add the
requirement: jmolhepl=1 && jmolhep!=2



MC samples

Makes use of 162.5 millions events

« Official 5.3.3 Pythia Dijet Sample (19.5M)

» Samples generated for Jet Shape studies (28M)
» Samples generated by Giuseppe (6M)

» Additional samples especially generated (109M)
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® Convergence only above ~ 50 GeV/c
— no correction provided here below

Number of events (Millions)

min P- | with MPI | no MPI

3 10 10
5 10 10.5
7 10 10
10 11 10.5
18 14.3 5.5
40 8.2 5.5
60 5 5.5
90 5.5 5.5
120 4 2.5
150 3.5 2.5
200 3 2.5
300 1 1.5
400 1 1.5
500 1 1.5




Global
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Correction decomposition
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K;-D=0.5 - 0.1<|Y|<0.7

Global Correction for Central Jets
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|K; - D=0.7 - [¥|<0.1]

Global Correction vs. Rapidity
(K;-D=0.7)
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Results on Central Jets with K+

All Data up to COT compromised period
- 263 pb-!
* Datasets Od (last Calorimeter Calibrations)
- Version 5.3.3_nt of Zvertex module
- Still 4.9.1 MC
- Jet Energy Corrections / Unfolding
- Systematic as for blessing: still 5% on Jet Energy Scale...
» Corrected NLO calculations (bug found in previous calculations)
Not show here but already in hand
* Full Od datasets (~ 400 pb-1)
* New MC
Now Working on reduction of systematic
Plan: final results blessed and PRL draft by Moriond



D

D

0.5

0.7

No Had. / UE Corr.

[CDF Run Il Preliminary |

— 2.2
= E K, D=0.5- 0.1<|Y|<0.7 _ .
o T L =263 pb
8 2t Systematic Errors :
— 1.BF —— NLO Uncertainties
© 4 gFE NLO:JETRAD pp = = P12
o - No Had. / Und. Event Correction
:.:‘ 14F
- E
s 1E- gﬂ% o
0.8F
0.6
T FTETY TRV FETTY FUTTY FEUTE PATTE FUTTE FEVTY FeTTy
50 100 150 200 250 300 350400 450 500
P; [GeV/c]
| CDF Run Il Preliminary |
- K, D=0.7 - 0.1<|Y|<0.7
5 ot T USU.7 - Ud<|T |<U. L=253b1
8 B 2 Systematic Errors P
— 1.8F —— NLO Uncertainties
o 1.6E NLO:JETRAD pp = pie = P2
O "'F NoHad./Und. Event Correction
=2 14F
=
s 2 W
0.8F
0.6 :_ 1 1 1 1 1 1 1 1 1
50 100 150 200 250 300 350400 450 500
P, [GeV/c]
[CDF Run Il Preliminary |
S W T, ¥]<0.7
© W asisithe b bl i L=263pb’
g 2 a2 Systematic Errors ¥
|u_'| 1.8 —— NLO Uncertainties
© | 6E NLO:JETRAD pp = pe = PY™12
9 - No Had. / Und. Event Correction
= 1.4 ~ =
- s ==
s 1.2 3
3 1 -~ H-"'H—-H;i;;‘ i
0.8F @ G
0.6

| ol 1 ol

Losaalas, aaaadaaa s e saa e aaala oy aaaale s
0 100 150 200 250 300 350 400 450 500
P, [GeV/c]

UE Sub.alaRunI

|CDF Run Ii Preliminary |

5 F K, D=0.5 - 0.1<|Y|<0.7 _ 4
o T L =263 pb
8 2k Systematic Errors P
= 1.8 —— NLO Uncertainties
€ ,6F NLO:JETRAD py =y, = P02
O £ Un. Event Substracted a la Run |
EI 14F
g
0.8F
0-6 :_ L 1 L 1 L 1 1 L 1
50 100 150 200 250 300350400 450500
P; [GeV/c]
|CDF Run Il Preliminar: I
= “°F K, D=07-0.1<|Y|<0.7 _ |
o T L =263 pb
8 2 3 Systematic Errors e
— 1.8 :— —— NLO Uncertainties
o 1.6E NLO:JETRAD pg = pie = Py
o] t  Un. Event Substracted a la Run |
= 14F
= o
1
[ 1 - EEssmEE T e e R
o o +
0.8F
0.6
FETH RETTI AT FERTE FRTT AR TE PR FETES FRT T FAwe
0 100 150 200 250 300 350400 450 500
P.r [GeV/c]
|CDF Run Il Preliminary |
a: K, D=1.0 - 0.1<|Y|<0.7
5 F K;D=1.0-0.1<|Y|<0. L=263pb"
8 2 2 Systematic Errors e
— 1.8 —— NLO Uncertainties
© ,gE NLO:JETRAD pj = p = P12
o L Un. Event Substracted a la Run |
= 14F
=z E
3 1 == AP s o e e e — - - — -
0.8F
0.6
1 1 1 1 1 1 L 1

P; [GeV/c]

1
50 100150 200250 300 350400 450 500

This Had. / UE Corr.

[CDF Run Il Preliminary |

—~ 2.2
o E K, D=0.5-0.1<|Y|<0.7 =
©o T L =263 pb
8 2 2 Systematic Errors
'6 1.Bf —— NLO Uncertainties
£ 46FE NLO:JETRAD pg =y = P72
o £ NLO corrected for Had. / Un. Ev.
S 14F
- s
a 1F
0.8
Dls:_||1|r||;|
0 100 150 200 250 300350400 450500
P; [GeVic]
|CDF Run Il Preliminary |
T “F Kk,D=07-01<v|<07 B P
by T L = 263 pb
8 2 2 Systematic Errors P
5 1.8F —— NLO Uncertainties
S 46F NLO:JETRAD pg = p, = P12
© F NLO corrected for Had. / Un. Ev.
_I 1-4 -
< =
© = e _
a 1: -—.—-u_‘_._}_
0.8F
0.6F
WY TR T PTTWE T PR e P W W
0 100 150 200 250 300 350400 450 500
P, [GeV/c]
|CDF Run Il Preliminary |
e TR ¥]<0.7
& af BSoleif-00s0|0. L =263 pb’
g 2 - Systematic Errors P
||'|_J 1.8F —— NLO Uncertainties
€ ,gE NLO:JETRAD pg =y = P12
o E NLO corrected for Had. / Un. Ev.
= 14F
=z E
= 1.2
£
a 1
0.8F
0.6

[FPTEY FTTE PUTTE PUTTE FETTY PRUTE PETTE SUTTE ST
0 100 150 200 250 300 350 400 450 500
P, [GeV/c]



What about plots blessed in April?



Old Plots with a bug in NLO calculations

[CDF Run Il Preliminary |

[CDF Run 1l Preliminary |
= 10

K D=0.5 - 0.1<|Y|<0.7
—=— Dala

Systematic Errors
—— NLO (CTEQS&1)
MLO Uncertainties

P, [nb/(GeV/c)
-
S

L=145pb”
5 10°
- 10'5 NLC: JETRAD
T 107 M = he = PPAE2

No Had. | Und. Event Golrrsctian

100 200 300 400 500 600 700
P, [GeVic]

d
=
A
= ML L UL RELUL L RLLL R R R

[CDF Run 1l Preliminary |

= 10
) E K; D=0.7 - 0.1<|Y|<0.7
s 1r — =« Daa
G 10 Systematic Errors
= 102 —— NLO (CTEQ&T)
= 3 E MLO Uncertainties
10" |
- -
[« 8 4 F
D10 L=t
5 107k
= 4g®L  NLO: JETRAD
b 10 I
o 497 R
4 F Mo Had./ Und. Event Corection
I TN T T N T T T T TV N O T T N T O B N
10 0 100 200 300 400 500 600 70O
P, [GeVic]
[€DF Run Il Preliminary |
= 10
) E K D=1.0 - 0.1<|¥|<0.7
s 1r — «  Dama
6 10" - Systematic Errors
;-;." 102 E ———— MNLO (CTEQS&1)
= 3 3 MLO Uncertainbes
=107
= e
[« 4 E
20 E L=asp”
T 107 -
T qp® L NLO:JETRAD
& 10
ﬂ'ﬂ 107 E He == PYARZ
4 F Mo Had. /Und. Event Corection
10 PO T T T N T T T VT T T N N T T T T O T [ T X B AN

0 100 200 300 400 500 600 700
P, [GeVic]

Data / NLO (CTEQ61)

3 K; D=0.5 - 0.1<|Y|<0.7
Systematic Errors
25 —— NLO Uncertainties
) NLO: JETRAD y_ =p_=P¥53
No Had. ! Und. Event Correction

L=145pt"

M
TT I T [TT I T[T T[T T IT[TT

=

sy [4,]
|

1

|
?i
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0-59"50 100 150 200 250 300 350400 450 500
P, [GeVic]

[CDF Run Il Preliminary |

Data / NLO (CTEQ61)

3 K;D=0.7-0.1<¥|<0.7
r Systematic Errors
25 [ —— NLO Uncertainties
“F NLO:JETRAD p_=p_=P¥*2
2 L NoHad. ! Und. Event Correction
F L=145pb"
o w
e
o -
:||||I||||I||||I||||I||||I||||I||||I||||I||||I||||

0-50"56 400 150200 250 300 350 400 450 500
P, [GeVic]

[CDF Run Il Preliminary |

Data / NLO (CTEQ61)

3b Ky D=1.0-0.1<|Y|<0.7
o Systematic Errors

25 [ —— NLO Uncertainties

“E NLO:JETRAD p_=p_= P52

2 F Mo Had. ! Und. Event Correction
F L4550

3 w

T
r e
:||||I||||I||||I||||I||||I||||I||||I||||I||||I||||

0.
0 50 100 150200 250 300 350400 450 500
P, [GeVic]

[CDF Run Il Preliminary |

/

% 3L K D=0.5-0.1<[¥|<0.7 -
§ F Systematic Errors
E 25F NLO Uncertainties
2 "L NLO:JETRAD u, =p,=P¥™2
9 2 L No Had. / Und. Event Gomaction
= C
E 150
| n
8 e T
0.5 :||||I||||I||||I||||I|||||||||I||||I||||I||||I||||
0 50 100150200250 300 350 400450 500
F'.I [GeVic]
[CDF Run Il Preliminary |
T 3[ K/ D=07-01q¥|<07 .
§ C Systematic Errors L=145pb
E 25 — NLO Uncertainties
2 "L NLO:JETRAD u, =p,=P¥2
9 2 [ No Had./Und. Event Correctian
= C
8 15F w
| n
[ C
e S
r -
0.5 :....|....|....|....|....|....|....|....|....|....
0 50 100150200250 300 350 400450 500
P, [GeVic]
CDF Run Il Preliminary
| |
% 3L K D=1.0-01<|¥|<07 j
§ E Systematic Errors L=145pb
E 25 . — MLO Uncertainties
e E NLO:JETRAD u_ =p_=PYae2
3 2 [ No Had./Und. Event Correctian
5 n
— C [}
8 15F
] C
[ C
] e
r -—_— T
:|||||||||I|||||||||I|||||||||I|||||||||I||||I||||

0.
0 50 100150200250 300 350 400450 500
P, [GeVic]



Proposed updated plots (Only NLO changed)

[CDF Run Il Preliminary |

T 10¢ K, D=0.5 - 0.1<[Y|<0.7
s 1F Data
3 107 | Systematic Errors
:.‘;-’ 102 E —+— NLO (CTEQS1)
= 3 MLO Uncertainbes
i -3 F
o 107

_4 =
y 10 E L=1a5p0”
T 107 -
= an® [ NLO: JETRAD
ToqpTp PeTMeT

104 E N? Had. :'I Und. Eluent Cc:inrlen:tianI |
0 100 200 300 400 500 600 70O

P, [GeVic]

[CDF Run 1l Preliminary |

T 10g K, D=0.7 - 0.1<|Y|<0.7
5 1r Data
3 10" - Systematic Errors
.-.;: 102 E —— NLO (CTEQ&1)
E 5_ MNLO Uncertainties
o 11:'_‘t -
N ""5 E L=145pb"
T 107 -
- = .

10 NLO: JETRAD
““-g 107 3 = p = PR

P ? N? Had. fUnd Euant Gorractlcun
10 0 100 200 300 -IH.'ID 500 ﬁﬂﬂ TUD

P, [GeVic]

[CDF Run 1l Preliminary |

= 10
E E K; D=1.0 - 0.1<|Y|<0.7
= 1 ! —=— Data
3 10" - Systematic Errors
5—” 102 E —«— NLO (CTEQS1)
[ 3 MLO Uncertainties
- 10° k-
_‘_ F
20 E L=t
5 10°F
- = NLO: JETRAD
10
& g NP Had .'I Llnd Euant Cc.rreu:tlr:mI |
10 0 100 200 300 400 500 600 70O

P, [GeVic]

[CDF Run Il Preliminary |

T 3L K;D=0.5-0.1<|Y|<0.7

§ o Systematic Errors

= 25:_ —— NLO Uncertainties

O ““ L NLO:JETRAD p_=p_=P4¥52

2 2:_ Mo Had. / Und. Event Correction

- C L=145p0"

8 15F

E o
1F-- - ——[:———
:||||I||||I||||I||||I||||I||||I||||I||||I||||I||||

0-50"50 100 150200 250 300 350400 450 500
P, [GeVic]

[CDF Run Il Praliminary |

T 3F Ky D=07-04<¥|<07

3 o Systematic Errors

I'I'_'l 25 [ ——— NLO Uncertainties

O ™" F  NLO:JETRAD p_=p_= P52

3 2f Mo Had. / Und. Event Correction

z F L=145pb"

®15F

: : mﬂ-—ﬁ)—'_-—l.._'_._—g—:_'_
- e T TR T

:||||I||||I||||| sl sl

0.8 525100 150200 250 300 550 400 450 500
P, [GeVic]

[CDF Run Il Preliminary |

% 3L K/ D=1.0-01<|Y|<0.7

§ u Systematic Errors

[ 25 [ —— NLO Uncertainties

O YL NLO:JETRAD p_=p_=Pi*=2

9 2f Mo Had. / Und. Event Gorrection

z F L=145pb"

& 15F

8 [ = ;
1B---Z=---7""-= = - - - -
: _‘_'_|—-—-—._|_‘_‘_‘_‘_
:||||I||||I||||I||||I||||I||||I||||I||||I||||I||||

0.
0 50 100 150200 250 300 350400 450 500
P, [GeVic]

[CDF Run Il Preliminary | f
K, D=0.5 - 0.1<|Y|<0.7

— F
— -
g 3¢ - L=145pb"
d c Systematic Errors il 20
= a5 - —— NLO Uncertainties
2 "YE  NLO:JETRAD y_ =y =P¥%2
o C
- 2F Mo Had. / Und. Event Correction
= F
— =
£ 15F
E F
10--- et

I].Eu 50 100150 200250 300 350 400450 500

P, [GeV/c]
[CDF Run Il Praliminary |
T 3L K D=07-04<[¥|<0.7 |
3 E Systematic Errors L=145pb
E 25 [ —— NLO Uncertainties
2 7L NLO:JETRAD p, =y =PUs2
3 g NeHad.iund. Event Comaction
= F
&= 15K
A : mﬂ-—ﬁ;—'_-—l.._'_._—g—:_'_
:||||||||||||||||| sl sl 1t

~>0""50 100 150 200 250 300 350 400450 500
P, [GeVic]

[CDF Run Il Preliminary |

5 3L K D=1.0-01<|Y|<07 }
§ c Systematic Errors L=145pb
[ 25: —— NLO Uncertainties
S YL NLO:JETRAD y_=yp_=PU2
o [ NoHad./Und. Event Comection
4 2F
F -
E 150
m -
o C
1f- - Tt
:||||I||||I||||I||||I||||I||||I||||I||||I||||I||||

0.
0 50 100 150 200250 300 350 400450 500
P, [GeVic]



